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Abstract Figure 1. Schematic overview of HeSaver-H2Safer SSL injection module Sensitivity and linearity

o " . . - Repeatability was evaluated at two concentration levels: 0.01 mg/kg and 0.05 Figure 6. Reduction in helium consumption 4-fold when using the HeSaver-
Purpose: To demonstrate the performance of the Thermo Scientifc™ HeSaver- Total flow The sensitivity of the final method was sufficient to analyze the pesticides at 0.005 mg/kg. The samples were injected in quintuplicate and subsequently the relative H2Safer over standard SSL
H2Safer™ kit for iConnect™ split-splitless (SSL) injection module for trace analysis of 47 mLmin — / Purge y B mg/kg. Figure 3 shows examples of the chromatographic peak obtained at this standard deviation was calculated. In both matrices, 98% of the evaluated
pesticides using H, as a carrier gas as a safe and sustainable solution for laboratory | == - =) 5mUmin N, concentration level. Linearity was checked in the concentration range 0.005-0.500 pesticides showed an RSD equal or lower than 10%. At 0.05 mg/kg the results
operations mg/kg. According to the DG SANTE guidance document?, the linearity evaluation is were slightly better, with 99% of the analytes showing RSD <10%. Although the

. [> . based on the back calculated concentrations. To include a point into the calibration SANTE guideline allows for RSD values of up to 20% for a given compound, it is SSL HeSaver—

Methods: In this study, hydrogen was used as a carrier gas for GC-MS/MS analysis of (fZOmrSkaN'Z curve, its back-calculated concentration should not deviate from the true important to consider that this number applies to the full workflow, including
trace levels of pesticides in food. The GC was fitted with a new hydrogen safer Split 8 mL/min He) \ ) concentration by more than 20%. More than 97% of the 181 evaluated compounds extraction and clean-up of the sample. Therefore, an analytical method must allow é- H2Safer SSL
Sp|it/sp|it|esg injector’ with Chromatographic Separation performed on aTG-5 SIL |\/|S(30 SSL liner showed a linear response within the investigated concentration range in both the '@
m x 0.25 mm, 0.25 um) capillary GC column. The chromatographic conditions applied
ensured critical pair separation was achieved. The GC-MS/MS system was equipped Total flow

Anti-diffusion tubing prevents

N, from entering the column Figure 3. Sensitivity and peak shape obtained at 0.005 mgekgtin baby food Figure 5. Repeatability (n = 5) of 181 pesticides in two matrices (baby food and

with an advanced electron ionization (AEI) source to increase sensitivity for analyte 9 mL/min
detection. Quantification and assessment of critical regulatory requirements, such as

_ | ica | | Witfia counter flow of helium and honey for (a) pentachlorbenzene, (b) fenthion and (c) tebufenpyrad honey) with hydrogen as carrier gas, compared with repeatability of pesticides in
linearity and sensitivity, were performed in a single software. : baby food using carrier helium.
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gas supply / heating shutdown when leaks are detected retention shifts for different analytes (in this study retention time shifts between 0.5 = E _
and 2 minutes were observed depending on the overall elution time of a given oo ' = == 000 - 0% " The use of the HeSaver-H2Safer technology allows for a safe and compliant use of
» Reactivity of H, in the hot SSL inlet might lead to analyte degradation compound), requires initial confirmation of new retention times. Hydrogen's Thie mho . mBwo 100 M40 a0 inbae mhe0 1w 11800 11500 17440 =5% =10% =15% =20% n.d hydrogen as an alternative carrier gas in GC/_GC'MS applications \_NlthOUf[ the need to _
o _ _ _ _ presence alters the ionization process and spectrum for some analytes compared (C) 3 1-lon=171.0 ) nsp install a hydrogen sensor and removes any risk of unwanted reactions with the sample in
*  Decreased sensitivity and higher LODs due to increased noise from lower pumping to helium. While this changes relative ion intensities and requires SRM transitions' o r— R 105y 3 Zen = 1911 the hot SSL injector.
efficiency of H, — reducing analytical performance towards reaching regulatory Anfimigation it ien't crit - : : - 2065 =
requirements re-optimization, it isn't critical as pesticide residue analysis depgr:ud S on specific : 1065 mBaby food mHoney mBaby food (He) = When used with hydrogen, the limited carrier gas consumption offered by the HeSaver-
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i ati idati it hi - software aids in the optimization process.Figure 2 shows a full mass spectrum for ] — H2Safer mode permits a very controlled system demand for hydrogen, making this
* Re-optimization bd validation of methods when switching carrier gas from He to H, o ptmiz: P 19 . pec 00%0] ' solution ideal for laboratories working with hydrogen generators.
_ _ _ _ _ deltamethrin using both helium and hydrogen. Not only is the base peak different, soeslL — == == ) _mn 00e0 min Repeatability at 0.05 mg/kg
Despite these challenges, laboratories are still faced with gas supply uncertainty and but the relative intensities of the remaining major ions have also changed. 20 | 17.400 17.500 17600 17670 mao T T T Tarao” T Tarho T Ta7eoo 17870 . = Migrating the GC-MS/MS method from helium to hydrogen requires an adaptation of
rising costs. Thus, technical solutions are needed to mitigate these challenges without Figure 2. Spectral differences for deltamethrin with helium and hydrogen as ., 100% method parameters to address (i.e., retention time shift and different fragmentation
compromising instrument performance and data quality. carrier gas Figure 4. Matrix matched calibration curve 0.005 — 0.500 mgekg of tridemenol in is patterns).
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Sample analysis was performed on the Thermo Scientific™ TSQ™ 9610 mass o] Yy 0 = : - . : : : e . e : e . o
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gas at a flow of 1.2 mLemin The TSQ 9610 m’ass spectrometer was operated in timed- g 40 e 16011 g 1000000 SS!_ for pe_sticide ar_lalysis, respectively. Figure 6 shows a visual representation of the
SRM mode with all transitions optimized with Thermo Scientific™ AutoSRM software to z: 21015 < 500000 helium savings provided.
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